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1 Reductive debromination of vicdibromides with a variety of different agents has been the subject of many reports. However, most methods lack the desired chemoselectivity when other reducible functional groups are present and often require prolonged reaction times, or involve harsh reaction conditions.
2 As a result, there is always considerable interest in the search for more efficient and selective procedures for the debromination of vic-dibromides. The reduction of CoCl 2 to low-valent cobalt species and the synthetic utility of such species are well documented in the literature.
3 Generally, reducing agents, such as zinc and magnesium, are used for the reduction of CoCl 2 . Because indium and zinc closely resemble each other in several aspects, including first ionization, we considered that a combination of CoCl 2 ·6H 2 O with indium could facilitate the reductive debromination of vic-dibromides under mild conditions. As in the case of zinc, the reduction potential of indium is not highly negative (In:
/Zn = −0.763 V): thus, indium is not sensitive to water and does not form oxides readily in air. In recent years, indium metal has been the subject of active interest because of its unique properties such as low toxicity and high stability in water and air compared to other metals.
4
In connection with our interest in exploring the utility of low-valent metal reagents for organic transformations, 5 we herein wish to report an efficient and chemoselective method for the debromination of vic-dibromides 1 to alkenes 2 using CoCl 2 ·6H 2 O/indium system at room temperature. The reaction can be generalized as shown by eq. (1) . Recently, we reported the deoxygenation of various amine N-oxides using a CoCl 2 ·6H 2 O/indium system. 6 To the best of our knowledge, this is the first study in which a CoCl 2 ·6H 2 O/ indium system has been employed for the debromination of vic-dibromides. The new reducing system was generated by the addition of indium powder to a stirred solution of CoCl 2 ·6H 2 O in methanol under sonication. 7 We investigated the reactions of the CoCl 2 ·6H 2 O/indium system with various vic-dibromides and observed that the debrominations generally proceeded with high yields and showed good selectivity over other labile substituents. In an attempt to characterize the low-valent cobalt species that presumably participates in the electron-transfer process, we conducted an experiment that showed that CoCl 2 ·6H 2 O was ineffective in debromination when no indium was present. We examined a series of functionally and structurally diverse vicdibromides and the representative results of the reactions are summarized in Table 1 . Clearly a broad range of functional groups (ester, carboxyl, aldehyde, methoxy, bromo, chloro, and ketone) was tolerated under the reaction conditions. It is worth commenting that the sensitive carbonyl group remains intact without any further reduction (entries 4-10). In comparison with other procedures, the present procedure reduces vic-dibromides in higher yields and shows good chemoselectivity under mild conditions. The high yields of the debromination products demonstrate the efficiency of this new method. The notable advantages of this methodology are that it can be implemented under mild reaction conditions, reqires only simple manipulation, results in excellent yields, and retains several reducible functionalities. Furthermore, only trans olefins were obtained and no overreduction of the produced alkene was observed with any substrate.
8 Although the reaction mechanism of the method has not yet been established, the reaction can be envisaged to proceed in two steps. In the first step, CoCl 2 ·6H 2 O is probably reduced by indium to form a low-valent cobalt species, which in the subsequent step would debrominate the vicdibromides 1 to give the corresponding alkenes 2 through a SET (single electron transfer) process. The reducing property exhibited by metal-metal salt combinations proceeds through the transfer of one electron from the metal surface to the substrate. In such combinations the elementary metal (1) part should be more electropositive than the metal part of the salt. We have demonstrated the utility of a CoCl 2 ·6H 2 O/ indium system in effecting chemoselective debromination of vic-dibromides.
In conclusion, we have found that vic-dibromides treated with CoCl 2 ·6H 2 O/indium system in methanol are efficiently converted into the corresponding alkenes in high yields under mild conditions. Although the scope and limitations of this method have not been fully established, it is expected to be a useful and efficient alternative to the existing methods for the debromination of vic-dibromides.
